Calpain-1 and calpain-2 play opposite roles in retinal ganglion cell degeneration induced by retinal ischemia/reperfusion injury.
Calpain has been shown to be involved in neurodegeneration, and in particular in retinal ganglion cell (RGC) death resulting from increased intraocular pressure (IOP) and ischemia. However, the specific roles of the two major calpain isoforms, calpain-1 and calpain-2, in RGC death have not been investigated. Here, we show that calpain-1 and calpain-2 were sequentially activated in RGC dendrites after acute IOP elevation. By combining the use of a selective calpain-2 inhibitor (C2I) and calpain-1 KO mice, we demonstrated that calpain-1 activity supported survival, while calpain-2 activity promoted cell death of RGCs after IOP elevation. Calpain-1 activation cleaved PH domain and leucine-rich repeat protein phosphatase 1 (PHLPP1) and activated the Akt pro-survival pathway, while calpain-2 activation cleaved striatal-enriched protein tyrosine phosphatase (STEP) and activated STEP-mediated pro-death pathway in RGCs after IOP elevation. Systemic or intravitreal C2I injection to wild-type mice 2h after IOP elevation promoted RGC survival and improved visual function. Our data indicate that calpain-1 and calpain-2 play opposite roles in high IOP-induced ischemic injury and that a selective calpain-2 inhibitor could prevent acute glaucoma-induced RGC death and blindness.